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(57) Abstract 

10 [Purpose] 

A recording apparatus for performing the recording 
on the paper of regular size in accordance with a 
control instruction from a host apparatus, in which the 
user can visually confirm the dimensions and 

15 arrangement of the entire area of the designated size 
on the recorded paper, if the paper size designated 
from the host apparatus is smaller than the size of the 
paper set on the recording apparatus, and the recording 
is performed in an area having the dimensions of a 

20 smaller size designated on the paper. 
[Constitution] 

A CPU of the recording apparatus checks whether or 
not the size of the paper designated from the host 
apparatus at the time of recording is smaller than the 

.25 size of the paper set on the recording apparatus which 
is detected by a sensor (SI) . If the designated paper 
size is smaller than the size of the set paper, the CPU 



JPA08-090865 



reads data indicating the dimensions of the designated 
paper size from a ROM (S2) , generates, from that data, 
dot data of the line indicating . the contour of the 
designated size, and expands it together with the dot 
data of recording data over a bit map memory (S3) to 
record the dot data. 
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[Claims for the Patent] 
[Claim 1] 

A recording apparatus, which is used by setting a 
recording sheet of regular size, for recording an image 
5 of recording data on the recording sheet in accordance 
with a control instruction by inputting said recording 
data and control instruction data from a host apparatus, 
comprising: 

recording means for recording the image on said 
10 recording sheet; 

recognition means for recognizing the size of the 
recording sheet set on the recording apparatus; and 

control means for controlling said recording means 
to record the image of recording data in an area having 
15 the dimensions of said designated size on the set 
recording sheet and record the image indicating the 
contour of the area having the dimensions of said 
designated size, if the size of the used recording 
sheet designated by the control instruction data from 
20 the host apparatus at the time of recording is smaller 
than the size of the set recording sheet recognized by 
said recognition means. 

[Detailed Description of the Invention] 
25 [0001] ■ 
[Industrial Application Field] 
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The present invention relates to a recording 
apparatus for recording an image such as character or 
picture on the recording sheet, and more particularly 
to a recording apparatus, which is used by setting a 
5 recording sheet of regular size, for recording an image 
of recording data on the recording sheet in accordance 
with a control instruction by inputting the recording 
data (character code or picture data) and control 
instruction data from a host apparatus such as a host 
10 computer. 
[0002] 

[Conventional Art] 

One example of the recording apparatus of the 
above type is a laser beam printer. In this printer, 

15 the size of the paper used for recording (recording 

paper as the recording sheet) is designated by control 
command data inputted from a host apparatus together 
with the recording data. Herein, if the size of the 
paper designated from the host apparatus is matched 

20 with the size of the paper set on the printer, the 
recording is directly performed. However, if the 
designated size is larger than the size of the set 
paper, an indication that the paper of the designated 
size is unusable is displayed on a display unit to warn 

25 the user, and the recording is disabled. On the other 
hand, if the designated size is smaller than the size 
of the set paper, the recording is performed in an area 
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having the dimensions of the designated size on the set 

paper. 

[0003] 

[Problems to be Solved by the Invention] 
5 In the conventional laser beam printer, if the 

size of the paper designated from the host apparatus is 
smaller than the size of the paper set on the printer, 
as described above, for example, in a case where the 
designated size is B5 and the size of the set paper is 

10 A4, the recording is performed in an area having the 
dimensions of B5 size on the A4 paper. In this case, 
since the dimensions and arrangement of the entire area 
of B5 size that is recorded on the A4 paper cannot be 
seen, if is not easy for the user to confirm the actual 

15 arrangement of the recorded image in B5 size. Also, 
there was a problem that it is not easy to accurately 
cut out the recorded area of B5 size from the A4 paper. 
[0004] 

Thus, it is an object of the invention to provide 
20 a recording apparatus of the type in which if the paper 
size designated from the host apparatus is smaller than 
the size of the paper set on the recording apparatus, 
and the recording is performed in an area having the 
dimensions of a smaller size designated on the paper, 
25 the user can visually confirm the dimensions and 

arrangement of the entire area of the designated size 
on the recorded paper. 
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[0005] 

[Means for Solving the Problems] 

In order to accomplish the above object, the 
present invention provides a recording apparatus, which 
5 is used by setting a recording sheet of regular size, 
for recording an image of recording data on the 
recording sheet in accordance with a control 
instruction by inputting the recording data and control 
instruction data from a host apparatus, comprising 

10 recording means for recording the image on the 

recording sheet, recognition means for recognizing the 
size of the recording sheet set on the recording 
apparatus, and control means for controlling the 
recording means to record the image of recording, data 

15 in an area having the dimensions of the designated size 
on the set recording sheet and record the image 
indicating the contour of the area having the 
dimensions of the designated size, if the size of the 
used recording sheet designated by the control 

20 instruction data from the host apparatus at the time of 
recording is smaller than the size of the set recording 
sheet recognized by the recognition means. 
[0006] 
[Operation] 

25 With this configuration, the recording means 

records the image of recording data in an area having 
the dimensions of the designated size on the set 
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recording sheet and records the image indicating the 
contour of the area having the dimensions of the 
designated size, if the size of the used recording 
sheet designated by the control instruction data from 
5 the host apparatus at the time of recording is smaller 
than the size of the recording sheet set on the 
recording apparatus. Accordingly, the user can 
visually confirm the dimensions and arrangement of the 
entire area of the designated size on the recording 
10 sheet on which the image is recorded clearly. 
[0007] 

[Embodiments] 

An embodiment of the present invention will be 
described below with reference to the drawings. Herein, 
15. in this embodiment, the invention is applied to a laser 
beam printer (hereinafter abbreviated as an LBP) . 
[0008] 

Figure 1 is a schematic cross-sectional view 
showing the mechanical constitution of the LBP. 
20 [0009] 

In Figure 1, the LBP, which is denoted as a whole 
by reference numeral 1500, inputs and stores recording 
data (data including character code, picture data or 
form information such as table) supplied from a host 
25 computer connected externally, various kinds of control 
instruction data including data designating the size of 
the. used paper, and data for macro instruction, creates 
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the character, picture, and image pattern of form in 
accordance with those information, and records the 
image on the paper that is the recording sheet. 
[0010] 

5 Reference numeral 1501 denotes an operation panel 

on which the operation switches and the LED indicators 
are disposed. Reference numeral 100 denotes a printer 
control unit for controlling the entire LBP 1500, and 
analyzing data such as character code supplied from the 

10 host computer. This printer control unit 100 converts 
the character code or picture data into a video signal 
in the image pattern of corresponding character or 
picture and outputs it to a laser driver 1502. The 
laser driver 1502 turns on or off a laser beam 1504 

15 emitted from a semiconductor laser 1503 in accordance 
with the video signal. The laser beam 1504 is directed 
to the right and left by a rotational polygon mirror 
1505 to scan over an electrostatic drum 1506 for 
exposure. Thereby, an electrostatic latent image in 

20 the image pattern of character or picture is formed on 
the electrostatic drum 1506. This latent image is 
developed as a toner image by a development unit 1507 
disposed around the electrostatic drum 1506 and then 
transferred onto the paper. 

25 [0011] 

This paper is the cut paper of regular size. The 
paper is stored within a paper cassette 1508 mounted on 
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the LBP 1500, fed into the apparatus by a paper feed 
roller 1509 and the conveying rollers 1510, 1511, and 
supplied to the electrostatic drum 1506. 
[0012] 

5 The sheets of paper in plural kinds of regular 

size, such as A4 and B5, for example, may be set and 
used. The paper size can be changed by exchanging a 
cassette 1508 for another cassette storing the paper of 
different size, or changing the position of a guide for 

10 pressing the side edge of the paper within the cassette 
1508 to place the paper of different size. Also, a 
paper size sensor 22 (see Figure 2) for detecting the 
size of the paper set on the LBP 1500 within the 
cassette 1508 is provided near a mounting part of the 

15 cassette 1508 within the apparatus. 
[0013] 

At least one or more card slots, not shown, are 
provided in a main body of the LBP 1500, and can 
connect an option font card, and a control card 
20 (emulation card) for different language, in addition to 
an internal font. 
[0014] 

Figure 2 is a block diagram for explaining a 
control system of the LBP and the host computer 
25 connected with the LBP according to the embodiment. 

Though the LBP and the host computer are connected one 
to one here, this invention is also applicable to the 
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case where a plurality of host computers or another 

host apparatus are connected to one LBP. 

[0015] 

In Figure 2, reference numeral 300 denotes the 
host computer, and reference numeral 200 denotes its 
control unit. The control unit 200 is provided with a 
CPU 1 for performing the document processing for the 
document in which the character, the picture such as 
graphics, and the table are mixed, based on a document 
processing program stored in a program ROM 32. The CPU 
1 generally controls each device connected to a system 
bus 4. The program ROM 32 stores a control program for 
the CPU 1, a font ROM 31 stores font data for use in 
the document processing, and a data ROM 33 stores 
various kinds of data for use in the document 
processing. Reference numeral 2 denotes a RAM that 
functions as a main memory or a work area of the CPU 1 . 
[0016] 

Reference numeral 5 denotes a keyboard controller 
(KBC) , which controls the input from a keyboard 9 or a 
pointing device, not shown. Reference numeral 6 
denotes a CRT controller (CRTC) , which controls a CRT 
display 10 to make the display. Reference numeral 7 
denotes an external memory controller (MC) , 
specifically configured as a disk controller (DKC) , 
which controls the access to an external memory' 11 such 
as a hard disk drive (HD) or a floppy disk drive (FD) 
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for storing a boot program, various kinds of 
application program, font data, a user file, or an edit 
file. Reference numeral 8 denotes a printer controller 
(PRTC) , which performs a communication control process 
5 via a predetermined bidirectional interface 21 to the 
LBP 1500. 
[0017] 

The CPU 1 performs an expansion (rasterization) 
process of outline font over a display information RAM 
10 that is set up on the RAM 2, for example, and performs 
various data processes by opening various registered 
windows, based on a command designated by a mouse 
cursor, not shown, on the CRT 10. 
[0018] 

15 On the other hand, in the configuration of the LBP 

1500, reference numeral 100 denotes the printer control 
unit, as previously described. In the configuration of 
the printer control unit 100, reference numeral 12 
denotes a CPU, which generally controls various kinds 

20 of devices connected to a system bus 15, based on a 
control program stored in a program ROM 133 or a 
control program stored in an external memory 14, and 
outputs an image signal as output information to a 
printing unit (printer engine composed of members 1502 

25 to 1507 in Figure 1) 17 connected via a printing unit 
1/F (interface) 16. 
[0019] 
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The program ROM 133 stores a control program for 
the CPU 12. A font ROM 131 stores font data for use in 
generating the output information, and a data ROM 132 
stores information used on the host computer in the 
5 case where the printer does not have the external 
memory 14 such as hard disk drive. A predetermined 
area of the data ROM 132 is used as a paper size data 
table storing data indicating the dimensions of the 
length and width of the paper size such as A4, B4, B5 
10 or A5, as shown on the left side of Figure 4. 
[0020] 

In the configuration of Figure 2, the CPU 12 can 
perform the communication process via an input unit 18 
with the host computer 300, and cannotify information 
15 within the LBP to the host computer 300. 
[0021] 

Reference numeral 19 denotes a RAM that functions 
as a main memory or a work area of the CPU 12, in which 
the memory capacity can be extended by an optional RAM 

20 connected into an expansion port, not shown. A part of 
the RAM 19 is used as a page memory 191 for storing the 
recording data in pages and a bit map memory 192 for 
storing dot data into which the recording data of the 
page memory is expanded. Also, a part of the area of 

25 the RAM 19 is used as a storage area of data for 

setting up the print environment. This area required 
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to keep data even in a condition where the power of the 

LBP is off is configured as an NVRAM. 

[0022] 

The external memory 14 such as hard disk drive 
5 (HD) or IC card is controlled for access by an external 
memory controller (MC) 20 composed of a disk controller. 
The external memory 14 is optionally connected to store 
optional font data, an emulation program and form data. 
One ore more external memories 14 may be connected. 
10 [0023] 

Also, reference numeral 1501 denotes an operation 
panel, on which the operation switches and the LED 
indicators are arranged. By an operation on the 
operation panel 150.1, data for setting up a print, mode 
15 and print environment can be inputted and stored in an 
NVRAM area of the RAM 19. 
[0024] 

Also, reference numeral 22 denotes the paper size 
sensor 22 as previously described. The CPU 12 can 
20 recognize the size of the paper set on the LBP within 
the paper cassette 1508, based on an input signal from 
this sensor 22. 
[0025] 

The operation of this embodiment will be described 
25 below. 
[0026] 
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The recording data such as character code and 
image data is sent together with control command data 
including data designating the paper size used for 
recording from the host computer 300 to the input unit 
5 18. The inputted recording data is stored in pages in 
the page memory 191. The control command data is 
stored in a predetermined area of the RAM 19. The 
recording data stored in the page memory 191 is 
sequentially analyzed by the CPU 12, in which the 
10 character code is converted into dot data by referring 
to font data of the font ROM 131 and expanded over the 
bit map memory 192. 
[0027] 

At this time, if the paper size designated by the 
15 control command from the host computer 300 is smaller 
than the size of the paper set on the LBP at present, 
the CPU 12 expands the dot data of the line indicating 
the contour of the designated paper size over the bit 
map memory 192, together with the previous expansion. 
20 [0028] 

Referring to a flowchart of Figure 3, the details 
of this process will be described below. First of all, 
the CPU 12 checks whether or not the paper size 
designated from the host computer 300 is smaller than 
25 the paper size (size of the paper set on the LBP) 

detected by the paper size sensor 22 (step SI) . If the 
designated paper size is not smaller than the set paper 
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size, a normal routine is performed at step S4 and the 
process is ended, whereas if the designated paper size 
is smaller than the set paper size, the operation goes 
to step S2. 
5 [0029] 

At step S2, data indicating the dimensions of the 
designated paper size is read by referring to the paper 
size data table of the data ROM 132 as shown on the 
left side of Figure 4. 
10 [0030] 

Next, at step S3, dot data of the line indicating 
the contour of the designated paper size is generated . 
from the data read at step S2, and expanded over the 
bit map memory 192, together with the dot data of the 
15 recording data, and the process is ended. 
[0031] 

In this manner, after the end of expanding the 
recording data of one page and data of the contour line, 
the CPU 12 issues a print start signal 122 through the 

20 printing unit I/F 16 to the printing unit 17, and sends 
serially dot data of the bit map memory 192 to the 
printing unit I/F 16. The printing unit I/F 16 sends 
the dot data 125 to the printing unit 17 in synchronism 
with a horizontal synchronizing signal 123 and a 

25 vertical synchronizing signal 124 sent from the 

printing unit 17, which then prints sequentially the 
dot data. 
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[0032] 

Thereby, the image of recording data is recorded 
in an area having the dimensions of designated smaller 
size, e.g., B5 size, on the set paper of e.g., A4 size, 
5 and the line indicating the contour of the area having 
the dimensions of designated B5 size is recorded, as 
shown on the right side of Figure 4. Accordingly, the 
user can visually confirm the dimensions and 
arrangement of the entire area of designated B5 size on 

10 the recorded paper of A4 size according to the contour 
line clearly, and confirm the actual arrangement in B5 
size of the recorded image of recording data very 
easily. Also, it is very easy to cut out the recorded 
area of B5 size from the paper of A4 size. 

15 [0033] 

Though the paper size sensor 22 is provided to 
detect and recognize the size of the paper set on the 
LBP in the above embodiment, the size of the paper set 
by the user may be inputted from the operation panel 

20 1501 and stored in the NVRAM area of the RAM 19 to 
recognize the size of the paper. Also, in the case 
where one kind of paper size is settable, the paper 
size may be stored in the ROM to recognize the size of 
the paper. 

25 [0034] 

Also, though the LBP is exemplified in the 
embodiment, the invention may be naturally applicable 
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to the recording apparatuses of other recording methods, 
such as an ink jet printer and a thermal printer. 
[0035] 

[Advantages of the Invention] 
5 As will be apparent from the above description, 

the invention provides a recording apparatus, which is 
used by setting a recording sheet of regular size, for 
recording an image of recording data on the recording 
sheet in accordance with a control instruction by 

10 inputting the recording data and control instruction 

data from a host apparatus, in which if the size of the 
used recording sheet designated by the control 
instruction data from the host apparatus at the time of 
recording is smaller than the size of the recording 

15 . sheet set on the recording apparatus, the image of 
recording data is recorded in an area having the 
dimensions of the designated size on the set recording 
sheet, and the image indicating the contour of the area 
having the dimensions of the designated size is 

20 recorded. Accordingly, there are excellent advantages 
that the user can visually confirm the dimensions and 
arrangement of the entire area of the designated size 
on the recording sheet on which the image is recorded 
according to the contour image clearly, and confirm the 

25 actual arrangement in designated size of the recorded 
image of recording data very easily, and can very 
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easily cut out the recorded area of designated size 

from the recording sheet. 

[Brief Description of the Drawings] 

[Figure 1] 

5 Figure 1 is a schematic cross-sectional view 

showing the mechanical constitution of a laser beam 
printer according to an embodiment of the present 
invention. 
[Figure 2] 

10 Figure 2 is a block diagram showing the 

configuration of a control system of the printer and a 
host computer connected to it. 
[Figure 3] 

Figure 3 is a flowchart showing a. procedure of the 
15 CPU for the printer in the case where the used paper 
size designated from the host computer is smaller than 
the size of the paper set on the printer. 
[Figure 4] 

Figure 4 is an explanatory view showing a paper 
20 size data table stored in the data ROM for the printer 
and a record output example. 
[Description of Symbols] 
12 CPU 

14 External memory 
25 16 Printing unit interface 

17 Printing unit 

18 Input unit 
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Figure 1 

1500 Laser beam printer 

1501 Operation panel 
1503 Semiconductor laser 

5 1504 Laser beam 

1505 Rotational polygon. mirror 

1506 Electrostatic drum 
1508 Paper cassette 
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Figure 3 
#1 Start 

51 Is designated paper size smaller than set paper 
size? 

52 Read data having dimensions of designated size. 

53 Generate dot data of contour line of designated 
size and expand it with dot data of recording data. 

54 Normal routine 
#2 End 

Figure 4 

#1 Paper size data table 

#2 Data such as A4 : 210.0 x 297.0 mm 

#3 (a part of the area of data ROM 132 is assigned 

to the paper size data table) 

#4 B5 size (designated size from the host computer) 

#5 Contour line of B5 

#6 A4 size (paper set on the printer) 

#7 Read and expand data together with recording data 

#8 Data such as B4 : 257.0 x 364.0 mm 

#9 Data such as B5: 182.0 x 257.0 mm 

#10 Data such as A5: 148.0 x 210.0 mm 
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